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This liquid crystal disp.iay device comprises pixel electrodes which formed on a firs? substrate and have the first 
opening patterns, common electrodes which are formed on fha under surface of an insulating second substrate feeing 
the firs? substrate and have the second opening patterns sod liquid crystal materials which are injected between the 
firs? substrate and the second substrate are formed to a straight shape in the centra: parts and are parallel to each 
other. The first openino nafferns and the second openino saltern are arranged alternately wish each other. To obtain a 
liquid crystal display device which is wide in a wide visoai field ancie. ;s stable in the ; " 
molecules and is high in a response r 
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V2 




isi 4t & "ft 



1. — fete: 

J? ii£ 35 ~&4fc*i ft ; 
®Q fete— ^^^rfe-h^P^^t Ji*$ — :frft^&#$-- |L 

15 

_Li£!f^^-£r fete-^ gL*t&JL#^4&*S*t&tf4£*-t' — 

20 *BJ«JJi^|L**l^i4*<1-« 1 ^r^ - 

4. #U&jM»J##- 3 ^fi€^J®.B 3 g Jl^^S.. ^#Mf - _Li£ l^ff^ 
@^fete-^_h^^^:fe^-LTii^t:4^^-iLiLfl-cr^^^-^ fc-fc 

^ -f jt iik 6h & a 4$ ■ # 



10. 4M£*L#J## 2 /*Ti£6$>&A &^3t£. i^-^a^f- 
10 ^$.45° . 

11. 2 /^i^&alj&^&SS Ji^i-^rfe^. 

12. #.**l*J#^. 1 #fifc#>fc&&5£$ti. JMHMtiS Jii£3&— 
^fl-na$!^f^ lO^im JL 16^im ^1*1 = 

15 13. — #>& ( JIi&^££, 

14. #U£;M'J-£>£ 13 ^fi^^^. a B B^^*.£. **M££^. -tife'J^J*, 

15. 14 ^^*^I*IIS. _ti£l£-3r 
i^ft^Jii£|Lii:te^i&##^i£j . 

16. 14 ffT3&M))tiL&&i*$L$L> ±-&% — zr 

17. #U&jM»I##. 13 ^f^^^«a^^*S-> # 



18. &^&^.> fete: 

- U > -X- **■ !.» Z_ iA. A* «* - V 

>± A"?" _ti£ % ^ ^ fa] # & S #b # . 

19. #.IS*t#J*^ 18 flf&tt&fiJL^&JL. £#te£-^> 
^&i^ii|a&*i&i^#ft6$:2ri*l^£&4 ^ . 

21. — #*?&&&* 31 3L. fete: 

>iAf JL& % -?k%L%% ~j&#L4l/S] 6$>&&4&tf > 

-hi££ — fl-n ffi^*& — ^JLJi^f.^:^.^^— i^fX^t i*J^^.^^— ^-o 

Hl^agf^i, fete— ^iMi&^ii^^ — 
i-f-4p^#^^ri*j^^> J.fc_ti£jt^*F3lki£. &fc.2.«]#fi|l*«;k#$ 

30 &*~jtJL#^tt*w#n*p ; fete-% Jiifc $ — 



5 22. 21 #fi£6$ift.i& *#fc^L-f> i-il- 5. 

% =- JL 5L#}*pj|*» _Li$ ^ - 4p ^ _Li£ ^ ^^r cr S ^! 6$ 3H@ & > * 

23. *M&fa.#J##21 #22/iti£#SS.&&*£J£. i& — # 

24. #*M'J#Jfc21 JS. 22 0f ^% 

25. — &#: 

15 

j&X^ _ki$ 9 — 4 * — 4Mfc^ H # <& * * > 
20 -T-: 

_fc-i£l^ — #o EB^e >MvJLii ^-frmBv— ii t^j^b i^i w\j ^ — i&*t 

4* *MP#$— -fro ip. 

25 iSj#i$JJ£#*$**i5)iL 5L-&p^j mr.^- a# ; VXJL— VXtok^fy &¥) + ^:^P 
&J^l_t i£ t ^ ft #^3J ^ 6j ^ * - # £ 2- % 

30 26. *L#*t*J#*. 25 ^t^^«.AJLir:iS.i» i£ — jfr 



$3 Jti$L y 

27. 25 i% 26 0fi£#;& a B s A#*Mfc-^, -ti££ 

Sa -la J._ -c.l rffi -K ^ - -V ^ s tlti -J.- ii -A H 3 — 3S -tj" 4t -A- _X- L -:4-- A 

Z5. T^^S^X^'J -3c ->N ZO ZD /?| A3; «'V /fSL he) ^ >FC JL » ^ -1^ l-u^i J ' 2f- 

29. -#^ B 9 0 ^^.^I.. 

>i X-f _Li£ ^ Jg £ r«| # & & & # > 

-Lit ^ c? gpte w -J" ^ — ^ ^ a nTj £ 3 >h#*K,# 
jL-frfefit^*^^^ #J A ft *F ^ . 

30. jfU&*l#l*Jfc 29 ^i^&^&^&E' i£ — 

Jii^^— S#t6]^ 0° ttf,^#]#45° 135 

0 s£ 135° 45° - 

31. #U&jM'J## 29 ^ 30 #fi£6$>& 

— a *P 10nm £ 16(im-^|aJ . 

32. 29 i£30#fi£6$>fc.&&^St£> *#*E>fc-T'» 



• ■ ** • » * * « *■ « ft • 

mm* 

• • » » » * * * * 

-•***• * • • , 

**••*• - ; 

** *• • * * • *»* 



33. — &^%L%> &#: 

c -ff* I- ;* ^ -ST - A 4C I- EI El 3£ - -O- t-t IB *1 hh it ISI iR . R 

34. #US;M'J*#. 33 #fi£ 6$ 

*iA-^_ti£3l — *^T*^3(5— ^ifcfeA^A^i^^— ^jfe-tfi^^- 
±&%—&%~fajtMfajt7jfa> %m&% 0° Bt.^3'J# 45° 135 
° & 135° 45° o 

35. #JMsUN*#33 * 34 #T3£¥lfo& ^fife^T*. -ti£$ 
— §.f,9s-frv4$tf) %Jt& lO^m £ 16p.ni H . 

20 36. — fl-Sfcfc&sfiStl.. 



-ti£ £ — fl- a @ 3i — ** ® # ^ — # a # 




39. 4M&;Mll*jfc36/^i£#fc&&*:£*. _ti£J£-^a 

_ti£# — &#~«*jfe#«jfc>sr6j, 0° itf,^#]#45° ^ 135 

° ^ 135° 45° . 

41. 4MS*i.#!l#Jfc 36 ^i£t#& B B a &;r;3tX, _ti£#— .£ 
15 ^W^o^^^^^t lO^m J. 16jim^LN . 

42. ^31 &#: 

3p , 

25 I -tf cr S ^ &#— «JUHi^ Aft o # A— -ti£ I 

o #p T © JL « 6j ^ # | JE. fl- o 4p , 

30 43. ***L*J**.42/?f^^«.AlL*«.JL. _hi£lfl^-^n 



44. 42 #fi£6$>&& &^$L%> £_Li£^=-^ 

45. *M&te.#J*# 42 /if & — 
#/fci^Jii£#— &;|fcT##£ J&f" .hi£#-&&Ji«6$£- 

5 ^ tL^s. > 

Jii£^— &#~4ft#,;&#4ft#i33ri57, 0° at»^«'J^ 45° 135 

° i% 135° 45° o 

46. 42 0fi£#i&& JL^ifci, £-#fe£i"> .£ 
$ iL^ o £p ^ ft j£.& 10|nm £ 16jim ^ N . 

10 47. — 

20 *p , 

#6 HI # * * . %~7^%^v^m$t^1®L° 

48. #$.47 0fi£# %%gfa&.^r , i£ — 

25 7^^- 

49. *L**L*I#Jjt 47 /?ri£#ifc ^ftfeAT' 
&%2.J{v4$&Miikm±&&*fo#&#&&--%.>&&-&& 10|um£ 16nm 



8 



it W 



■&m%Lfc%Llk%L±.mA-&tf]®%l (pattern) * £ 77 £ 

^ Jl - 

10 * t . # Jl 1S7 &\ (verticaiiy aligned; VA) 7T A «v ^i^tl. 0 * £ 

(normally black mode) N" » off #L & #J & £ # 4& > 0 *t 4 it ^ 4* # i^J & 

aJt^^&Ea^^Jt*. ii^4p^#^^EL^ (texture)* 

&£T£#-te.&&S^/& (patterning) 6^^r^c 

~ - ,-n J.^ ti>f o I- li it m J« jlZ. rr — » rsn jhl 1 J- A J5- itr AA fL r-> ISl -ffil ^ 4ia J?. tjr4- AA 

25 T I a J ^-tT^ 'IX WV l°J 7f u 'Ji 1 -=9 tf- 161. a *J t\ cq ^ -to uu «v 

^ffl-oSf 1, 2 flj*£iU4& ^(fringe field), i&i&^-f-^fji&fc^^ 



6<j (nematic) > ^P^^^#^'J ^i^Mf 4@ Jig- 

5 EI o EUh, 75 T-R^^iii'(|-6t;^Tt^ ^, ^ -g- ^ fog* 1~ W & & Jt . 

$l-&%l¥j -hT& 4a — JLiL^ a ^p 4 & i 

25 i f" :Ff- a -gp . 

m-^^^T4 + #--^##. if" fl-cr^p^^^, 



o m n ¥j & Ik fa ; ft AT* $ - 4Mfc*a ft Mjsts& % -4Mfc ^ T A JL^ $ 

C r+> -Si" . rT_ r-y TS\ Jf\l t- -5ST — ?T_ ,-» 151 Jfrl -in -fr A A i— in /V fi-.l vV I. *S 

3 T ' — TT D t2l 'J* ■=} Jf7 - — 7f u ffl ^ 3^ 2L" ' <0 ^ 73 tS'J 3^ I J ' 

10 ft • 

— - it . 

& Jii£ t , ^-^|-=-fl-D@i6§f 10nm 5- 16nm ^Lfa]^.^^^ . 
20 ; 

a 2 *^^*«^ifc93$**j^**i^it£ift^*a^*f*a ; 

® 3A ^@ 3B ^^^^^^^^^^^-^^-^^'J^^. a s g &^3t 

a 4A> 5A> 6A> 7A> 8A> 9A» 10A Afrft] % -=-5. £ 

25 ^L^^#J^>ft&JL*3t*<Kr|L**L^fflS! i F-t6a ; 

a 4B> 5B> 6B> 7B> 8B> 9B. 10B $ 

a 4C> 5C 6C> 7C 8C> 9C> IOC *^3W*-^***-llL93 » ^-5-* 



m 12A &$L&fiLte*fl®'QJn$L$L&#]&&&® ; 

® 12B B a^^^^^-^a^atii^^^l^S ; 

a 13 ^^^^^^^^^^H^-^^as^^^a^^a ; 
ais^i^B. c d ®*n¥j& &&jt + tt&«Mfca * ; 

@ 16 ^a^^t^*^^*.^ c. DB4!^Itta>i ; 

IS 17A Jk4k*ftv^®&ft%AL*?*t%l$Li& 3 &k'\*#l® ; 

® 17B %Jk&ftvtf®Q¥j%)klLH#}iiL%L*h*.'\^ { J® ; 

10 @ 18 &&*fote*v$l®Qti}%&%Lfeix>tf)*L&> Mo#ti| a V> 

® 19 ^ @ 20 &fr%\&?r*® 11 t #J B J ®^ 

® 21 T ByjhS 11 *<Kl B. I. J s^t n 

15 ^a^a ; 

& i ^a ii + 9 ^fflai^^o^pBsi^tJt&rBiw ; 

A 2 &^&® 11+9 ^ffl^ffl^£fai&fci^&##&Jik***. 

20 >W o 

m 2 ifL^Lr^^^^ZLHfi '2k m*W\ &J aa jk rn JL £5 W B 'J *H W ei . 

— T<F4Mfc 10> i?^T^&&ftfi*t#J-fc^P4Mfc 20 
5.jiAfT^M 10 20 E] > JLi?^#t 10. 20 Jl Jp<- ft # >& & 

%>}Jk 30 . 

25 10 -L , ITO (indium 

tin oxide) & TZO(indium zinc oxide) ^it^^^^jL^^aS^C^ 
ffl*0 12, 12 J?-***,^ 11 AL 

an*-****^ (*a^) a^ttatete-s-tf*:!*** (*a*o 

30 #U*43*Mt-f-*l'fc*fc. 12 ^«T^-/^«(on/off)<. 3*b. ^TIpM 10 # 



21 . *^t-fr6(rS&feg 22 ITO IZO ^ $L%J% ft & JL 

Mf^SI (£fflnO fft^ftfe 23= lib »t, .£&4Mi 21 £,&&H 22 
5 Tflj^f T#M 10 _L o 20 ^.LiS. W;ir# 

24 o 

T$ttfkjL& 14 ^_L#^7fcfe 24 tfjtik&Xft, &iktM.&fe ^(normally 
black mode) ^ . ^ ■#- jL^a > £ i& # & & 4£ ^ (normally white 

mode) t. ^if^35T^fci • Ti^Xt X^iif « . 

10 Tfa^mm®** IS * £ #J # «. & & ^ & f <tf fi * ^. ^ # * 13 

15 .^HtSfcifs^-?- 3 & J fi&#.£&(fringe field) i*7#*] & fc&^^B 5. ^ 
^ °£] £l it ^ o 

-frm 3A — ##/M-affl2! 1. 2 B*. ffl 1*1 it! 

J£^#J texture) - £ *h - *k*"*ni& iU & 

1, 2o /XT > &^&«Pa^*^&&^#$ — !fr&SHt» 

25 T . 

@ 4A> 5A. 6A, 7A> 8A» 9A, 10A &fr%\%L-*fc$k3h$L*R $ % 
&%fofr}ttfc&&&&&tt%Llfcfatf]®Q s f L &® > ® 4B. 5B> 6B, 7B. 8B» 
9B, 10B 

^^fein^a ffl3!fi$-^*g , ffl 4C» 5C> 6C> 7C> 8C 9C> 10C £ 




# 6$$-- -fl-tf^F 121. ^— fl-o^P 121 <#xa i^#J EJ^^-gp 

^^^iflj^^L'lf * • fl-cr# 121 #+«^> 12 

5 _L4p^T^pB^» -h £p T 3* £*#J f£ — & % ^--fr cr #p I22» 123 . ^ — 

122, 123 Jg$— :Ff-u3p 121 40£^-^£i£. &#fii#-J£ 
f> — -fl- 121 403E^i^^^* « 
*>S 4B #T^> &£-^fe23 Jl^jMT ^#^^^^i-f-# 211 > 

10 jL+# 211 ^&l^#^^i#]JiT^#^S-AS^iiL# 212, 214 & 

JlJOP 212, 214 ^^J^^^^^iT^-ft^^g-^^^i 
213, 215 ^^c9^-a#. £*h, &&m%L 23 ;Mf I£ 
— iLiUp 212 ###^^^J^^^ t 221 . — A*v4* 221 J*#i*J3n6j 
222 JULt*«P 221 ^&ti&J2T 6}5£ffr # £Jl & 3& 4p 223 6<j 

*>S4C#f^> fc#*t 12 — £^=-^o-ip 121. 122, 123^13 
23 ft v^te^-&&&fe$LTk%L 12 ^^-'M^. 

12 ^f^-n^p i2i, 122, 123 4*r s lfe 23 ^^-cr^4a^^^i^ae.^ » 

20 ^-5-^7T^-cr^|^T^#J <L**L 12 # + *h a *P 121 > %^ir^ 

^^i-^^p 211. 12 6&i&;te446$#e9-fi-tf^#iLlU«*P 213, 

215 > IS^^IS-H-^o^^fcAfc^P 222, 232 223, 233 

j&N", JiT^^^ 14, 24 ift^&^^'l^i^ft (0° ) 
25 2T£j (90° ) ^.^^^^r^^^^^t^Scl. . 

fcfe 14, 24 60«*^r^*M*^«t^^. Jktfj&'y %*Y> & 

30 o4p£^1g:^^^&^t«^6)2&'tf r > #ft^3ri6j4H.2.^j& 90° . £ 




5A #f^> fyA&te—}k^ J k%L 12 ###Ji&67,£Ji#]6^&;3rt&j 

*£fl»#£~$|-*M|5 121 ^ — — 121 4a^4^JL^^_h#Ht^^r^ 

5 3£-ft<#^— ***Mp 122 — ^-cr#p, fL-frfe 12 # ft #M£itf#j 

5 #f^> 23 — M%k£}7r£)fyMfc^ 211 

— AJlJiMF 211 212 #J^-=-^f- 

10 o*p. jtbEht , ^-^o#&ii*/M!$ 21! ^^T^iiL^j? 212 

*ti>t^f • JL/^^p 211 ^t^ll^ 212 ^a^t*t^«^A*p*tiJ*Ji»&^ 

t*^P 221 — AJL+^r^P 221 ^ ^^^^'J Ji#l^*T#l^^t ^ ^ — 

J^%Z-^\^ JLiL^P 222. 223 ##=.^tf£p D j^N" - £ o^B** £ — ft a 
15 *p, ^_LT^^^^iCS&S. . 

5C #f*> 12 ^^-^-a4l5^^JS]fe23 ^~&l^^-cr 

j^_LTi^#^^^^iiL# 212^ 12 #s&*8*4 6$/Mp 211 ttA 

20 t^:#221 ^ii^#fcf . 12 ¥j£&MkfHfr&%~ftvtf> 

■hm 6A #Tnz, &&1kfa 12 -t-V&fi : — &.h3£ fcifrte 12 6$ Ji2f l/ 
3 *t> )X&mi£&]±ftm&rt%--ftv^ 121 1/3 *t, ^ 

#]iii^^-#l^i€6^^— #a$p 122= ftv$t 121 > 122 Ao4§^^tfe|] 

30 

6B #r^> ^^l^lfe 23 Ji^M&#-^iT#I^t^$-^^ 



# 211 . — )k% — 211 *Tife^i^Tffi&#^g^m# 212 — 
U^^HMP 212 #t^r^^iT«^^^^-H-#^# 213 ^^^^-a#p . 

■km 6C#T&> iii£35— AS^*^ i-^rfe 12 

5 jtha^r, -LT^^t.^ 14> 24 e^^^^i^^ I s ] e^fli^&i „ 

■b® 7 A #t^> ti^&^lkfc 12 ¥}±.7T \/3 *h^T^ l/3 *h^33']^ 
SEv3&%t>fj%— tf-a4$ 121 ff-o#p 122, -^-fel^fe 12 

^-^^ . 

10 7B^t^, X flM^^m i-l$i#o# 210= 220, 230 ^ — 

l^£}_LT>5rftai^& — o ^^-f-fl-o^ 210, 220, 230 ^^t^a^&L 

7C /^*> itiil^— JL%^-ft-a4$ 121, 122 ^r^L^^J^^-^^^ 

# HHrte 12 <^-g-4^, iL£|*_£^a#p 210, 220, 230 4 # 
15 ^ o 

altBt, ^#,^^1^1^ /fc (0° ) E^, te-LT^;fc& 14, 24 S& 
45° ^ 135' o 

20 ^iL^/k^w0^j:# in ?fp^#j:4i5 in ^-^4Bi%#JL^ei.-frfe 12 

ikfrtf] 12 ^T^^^^^^^^6^iEEs?i4^^^-^-o^ 120° 

-kp® 8B #f*> 23 -t%A% : — ^^^j^r^^^iL^X^^f 

G<?> ^-=^^ro^a^]5 210, 220^^ 210, 220 ^TiS>^^ 

25 230, 240. jJW > 

^7T^a# 230, 240 *«^Mi£#T4r^> 

8C #r^> ^d^*L 12 fl-cr^^#fg]fe 23 

# 210. 220 -fe^^rfe 12 ^Ifi^M 4 ^^^^-a^p 120 
H_2L,g^7c^a# 230, 2404e^^:fe 12 ^TiSi«^H4#. 

30 iT^^14, 24 • 




5 r tEJ a /J Q-J ^ A. ^ ^£-15"J IT T-Xi H /J o 

*»S9A/5fsf:. -)i|-ifei2T^^ l/3i^ft. # /MT « # ft 2T ft -fc 
-fcifej&fl'^fc — ^-cr#]5 no o 

*>S 9B #f^> 23 Jt-VAt ■. ~&#^^ft^ft-£-£A!zJ&# 

#jiL-f-# 211 . -%i-f-#211 # — 3fc4a&4£J-^M^;£#]^£#]*&'ft6$^-- 
10 &0 — jtiUp 212. 213 A^JL^f-^ 211 Ji48#ai£&JL«#'J.=-#^;k^ 
^^Ji^# 214 #£— ?f-osp ; -fl-a$FT*p. ^&ft>5-ft-fc-fc 

JfcBt. $ — — JtiL^p 212- 213 A ^ 
^ifWi^T^^-. ^.E.^o4|$ 220 m&tt%J£&Miffcfi1&&^-ft1& : fc° 
*»S 9C ^f^. t-^rfe 12 ^|£— ^o4j$^/k_h,&;faTi& • -L® 
15 *£iL^# 211 fciNS. 12 ^T®#^— fl-cr^S 110 

tf-cr^ 220 ^/&3 

jtbEht , _LT^^>fel4> 24 i^&^rft^ ^^^^J^^^^^Sifi . 

20 *»ffllOA^f*. 12 « 4 >N* HQ 

10B #T*> £ ^ 23 i. « — 5tttr»]MI#*J# 4 — 
^-a# 210> J.«fefflK5— fl-a^s 210 #*i&^&#$ — &$-H-#o-gp 220> 
230° &%~2L%Z.ftv$$ 220, 230 . 4 -fl-o^p 210 

25 ^^^P^ii^^lS— fl-cr^p 210 . 

*»E3 IOC #T*> #o#|$ 210 tef-^A^fe 12 #4-#&lH# t 
^—5.^^-^-0^ 220. 230 ffl^#|L**L 12. j&h*. fclMI^S.^^- 
^o^5 220> 230 6$«**&&£J fl^fe 12 ii 3£ A # . 

tbtf, _LT4&;fc#Ll4> 24*fcJLA» #.«:ft#ft^#J# 0° ^90° . 
30 _hi£ £ -H- £ £ £ t * &fej£&m A T ^-ifr^Jtt-** * T 




^ & S £ 4. # (disclination) ^ ^ $L *J # £a (texture) . ^ ^ A£ 

^ T > 00 ~T °V *r~ -T* 7Z. M ' — °'J S> l°7 <HP >"J > m7 <eq loj 'i - ^7 <j\| Uh ^ ° 1%T 

*'] * 4. — *S, )*] * ^ -f- ^ 4a ¥ijr£)4& &\ H&$L° ® > v b ft 7 

^i5L& OFF 4fc&T$l*ik» ifijJMt ON #L&T&* & i£<#&M5Ht<# 

Oki&jtfL&TTft^- (director) *&M%J&% 90 & > iZ&ftft, 

XT. ££^^^^#.#r> «,0&jfc&#&i£4*4fci&#i^#A#A 

ft 45 /jtitf, f^#ilil^M- £*h> 4&-frmsA-T±-fefcT%.¥)ftv^ 

25 ^^^^-cr^a^^^^^NRI^f^i^^^' fli&Tffl 11 

B> C> Dl#E. F. G ®Qft R^m-QttZJkfcW^T-ftftft-- % 
30 1^ J @f . &m&*-W$]W1&*ft .AB33»^B. 




IS 12A &&7r>M^frlk&^*t&®Q¥}'MiK%-7L (test cell) ¥jjL&i£ 
® 12B B ®mtffci&3±&%tefe&*&] &tiL&m&¥j 

■k°® 12A &® 12B #S&#rnt . G ® ^ £i£it 13% , 

13 ^f^, B> C> D & J ®-Q{i*j*k&.HH . & fir % tuft 1? tt$Si&~ 
t§ A ^ I &m%&& (texture) ^ E- F. G a^*t> £ @ 

^2^-te.® ii t^yL^asiifefflfj^i^fife^i^j^***. H&®Q%\ 

i^Ttt- J a^^^A^ B a^Btb# 75 te&gf^SJ&t » if 

B ® 3>*a ifcifr 90% ) o 
20 *rja£-iU&ra«. 4Mti3fp J ffl^t. *T»*»a— *r at 41- . 

^i^^M^Si^^^A*. *JB. D. E, ia^i^b 

25 %L%*\ . 
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